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CLAIMS 

1. An apparatus for treating waste water, 
comprising: 

a packed bed of solid catalyst and/or solid adsorbent; 

and 

a pressure layer having an ability of following up a 
deformation or a movement of a surface of the packed bed of 
solid catalyst and/or solid adsorbent, 

wherein the pressure layer is provided on the packed 
hed of solid catalyst and/or solid adsorbent. 

2. An apparatus for treating waste water, 

comprising: 

a packed bed of a solid catalyst and/or solid 

adsorbent; and 

a water-permeable pressure layer having an ability 

of following up a deformation of the packed of the solid 
catalyst and/or solid adsorbent. 

wherein said water-permeable pressure layer is 
D rovided on the packed bed of solid catalyst and/or solid 



adsorbent. 



3. The apparatus according to claim 2, further 
comprising a partition for diving the boundary area between 
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an upper part of the packed bed and the water-permeable 
pressure layer into a plurality of segments in a vertical 
direction. 

4. The apparatus according to claim 2 or 3, , 
wherein the water-permeable pressure layer has a void 
percentage of 20 to 70 volume percent. 

5. The apparatus according to any one of claims 2 
to 4, wherein the water-permeable pressure layer has a 
height of 30 to , 1000mm. 

6. The apparatus according to any one of claims 2 
to 5, wherein the water-permeable pressure layer is 
constituted of substance having a plurality of metal or 
ceramics particles. 

7. The apparatus according to claim 6, wherein the 
particle has an average particle diameter of 3 to 30mm. 

8. The apparatus according to any one of claims 3 
to 7, wherein the respective segments formed by the vertical 
partition have a cross-sectional area in a horizontal 
direction of 50 to 5000cm 2 . 
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9. The apparatus according to any one of claims 3 
to 8, wherein the partition has a height of 20 to 300cm in a 
vertical direction. 

10. The apparatus according to any one of claims 1 
to 9, further comprising a layer for dispersing and 
mitigating an upward stream of waste water and/or gas, the 
layer being provided under the packed bed. 

11. The apparatus according to claim 10, wherein 
the dispersing and mitigating layer has a height of 10 to 
300mm. 

12. The apparatus according to claim 10 or 11, 
wherein the dispersing and mitigating layer has a void 
percentage of 20 to 99 volume percent. 

13. The apparatus according to any one of claims 
10 to 12, wherein the dispersing and mitigating layer is 
constituted by a plurality of metallic or ceramics particles. 

14. The apparatus according to claim 13, wherein 
the metallic or ceramics particle has an average particle 
diameter of 3 to 30mm. 
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15. An apparatus for treating waste water, 
comprising: 

a packed bed of a solid catalyst and/or solid 
adsorbent; and 

a layer for dispersing and mitigating an upward 
stream of waste water and/or gas, 

wherein the dispersing and mitigating layer is 
provided under the packed bed of solid catalyst and/or solid 
adsorbent. 



16. The apparatus according to claim 15, wherein 
the dispersing and mitigating layer has a height of 10 to 
300mm. 

17. The apparatus according to claim 15 or 16, 
wherein the dispersing and mitigating layer has a void 
percentage of 20 to 99 volume percent. 

18. The apparatus according to any one of claims 
15 to 17, wherein the dispersing and mitigating layer is 
constituted by a substance having a plurality of metallic or 
ceramics particles. 



19. 

the metallic 



The apparatus according to claim 18, wherein 
or ceramics particle has an average particle 
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(54)Title: APPARATUS FOR TREATING WASTE WATER 



(57) Abstract 



An apparatus for treating waste water, 
characterized in that a pressure layer capable of 
following up the deformation or a movement of 
a surface of a packed bed of a solid catalyst 
and/or a solid adsorbent is provided on the 
packed bed. More particularly, an apparatus 
provided with a pressure layer, which has a 
capability of following up a movement of a 
surface of such a packed bed as mentioned 
above, on the packed bed, or an apparatus 
provided with a water-permeable pressure 
layer, which has a capability of being deformed 
in accordance with the deformation of a surface 
of such a packed bed, on the packed bed. 
Owing to such pressure layers, a movement of 
a solid catalyst in a solid catalyst packed bed is 
prevented effectively, and various problems 
which are caused mainly by a movement of the 
solid catalyst, such as the abrasion of the solid 
catalyst, the deterioration of the performance 
thereof and an increase in a pressure loss, can 
be solved. This enables the waste water to be 




treated stably for a long period of time. 
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(57) Abstract 



An apparatus for treating waste water, 
characterized in that a pressure layer capable of 
following up the deformation or a movement of 
a surface of a packed bed of a solid catalyst 
and/or a solid adsorbent is provided on the 
packed bed. More particularly, an apparatus 
provided with a pressure layer, which has a 
capability of following up a movement of a 
surface of such a packed bed as mentioned 
above, on the packed bed, or an apparatus 
provided with a water-permeable pressure 
layer, which has a capability of being deformed 
in accordance with the deformation of a surface 
of such a packed bed, on the packed bed. 
Owing to such pressure layers, a movement of 
a solid catalyst in a solid catalyst packed bed is 
prevented effectively, and various problems 
which are caused mainly by a movement of the 
solid catalyst, such as the abrasion of the solid 
catalyst, the deterioration of the performance 
thereof and an increase in a pressure loss, can 
be solved. This enables the waste water to be 




treated stably for a long period of time. 
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diameter of 3 to 30mm. 

20. The apparatus according to any one of claims 1 
to 19, used in a wet-oxidation treatment. 



112 



WO 98/47824 



PCT/JP98/01834 



WfflW 

m 7k <d m m. m m 

th^m^j t ^ o t $> z> ) &m is^xmm-? z>m\z. mmw%& 
m<D&m. Mmfc£<Dmm&®)%:&}izffiikL. j t<Dwm\z&z>mi&. 

frfz o &mwizffl7k&mm? & z\ £<dt*% zmmizm-t % h<DT~& 

Z> o 

it^y^yh. -k&toJLtzm* &mi}nj:tzm. &m * v *mm, 

ffl7k*ftit&m-?z>(Dtf—i&&}T~foz> e -^(Dtctb, mx^nrzmTk 
^ t te<tt . je ii m &<d ±g-fc£<D mm ^jgusosstuu 

i 



WO 98/47824 



PCT/JP98/01834 



W # X j £ ^ IE ± rg^ 7 Jc#J iKIET^CttZtl). 

& -5 3 a, » mfcMmftmmcD _t tc <bj fesnii^ugis v> a ^ 
m&mwttsio* &m izfttzvT&jt&uzmTkyim&no <D\tmm 
l ^ l & a« b . c n <=> <d m m urn je ^ © * is t* tz. m ^ iz « j^t w 

U y K £ (D @ £ 5£ flP IE ^ IS & Ix tz m & > ^7KMS©WSfeS«Jtt. 



2 



WO 98/47824 



PCT/JP98/01834 



-?-a>SS*. @ # tt fit <Z> £ » a* » L < & 0 , 
I3l;li, W\faMM3tmm<DT&\z£®itfm£.-rz>fctt>\z. 

m &m m & m m £ tc \z& m v a < u v , ^nsoa^ttJi^t^if 
si^cafc^xii, mifcMm&Kmmftizm&ftmir z>R& o \z. 



3 



WO 98/47824 



PCT/JP98/01834 



$ ti^^TK^^nii^^is \,*m&iz it. ±m(D£m j p£Hffi., 

•y K^tC«kSS*^«T3«S5^T*5. C CD IS & jg it . #|s * £ & S f 
BMfctetc«fc £ 7jc $a 3a> i§ £ ffi ^ & & <h'fc<5. -E-tfJfcgK 

*^HJ#e>«, $fe-T±IB (1) CD^^^ihfCML, 

1 0 Omm^^. S^CT? S8«J 3 0 0 mm&m <D m& It . @ M 5t 
JUS CD _t K: , I^3te*®a® <0 # IMC *t T 3 i£ fit tt £*¥EE 

S (#JAte\ @#M4&3fcJ*JI cd±S® <h <D^M® te&jfi, tR^TJK 



4 



WO 98/47824 



PCT/JP98/01834 



A^atSSut ; - J, £JSJ£a>rtgj&*10 0mmE4±, 30 0 
£ b (C JK Jfc CO f*l ^ 3 5 OmmKl, ~£.\ZiZ5 1 Omm^it 

m3tmm&mw.jjfa\zftm-? z>ttw <o 

huI2 (2) T^fc-fe, KJfti£<E>TS&a> b«A$ tl 

m m co m ^ 

tK/Sfctt@^iRjiftt©3te«tS©±lC» f £ 3fc * S SI ® CO M£ £ £ 
# & S ) £ IS T & CO Tr & & . 

i^3 ! 5*ii^®oo^^ic*f-r^ii^^^tg^w-r^@7K'i4*fffie ( ± 

IBoo r±g^^^ij co-litiT&D, d*i£[KSiJT3&, r±gi5 



WO 98/47824 



PCT/JP98/01834 



sfttt. 2 zizmmfctem3&mm<D±M%.zfi±B&Mft&%im&m\B. 

SC^^B^gf <Di3©li (^30gi) it. WlfeMm&&ZS 
T^3feiS^Jf£i£tt<5£#(;:, igHftJ&^&J^/ifc fete Eft®* 

(Dmw%*5£w<D$iMfaiz&^-£nz>o 

g) fi, HftfcU£*5cfc tf/£fcW:Hft!£*iaa>^JKJl0)±k:. !£3fc 

mmmm<D®m\ztt'? zw&m <±se r±^^ 

JH^gj 0 -- fig & t? * tK iirogf ciJfti) r±ap^^^5fls^ 

£ K: T & 5 t 5 li: 4# « £ Wi" 3 . 

ft, Hfr jtt jlSE «fc t^ / * « @ ft IK * ^ O 3t«( jg © ± 13 ±35 © 
±^I«*#ie£I£tt3£*Uc. J&@ftttjg:fc«fctf/££:teHft 
fS^W<7)5fci*)lCDTtC«±|2CDT^^*#f®^IftttT^^)^7(D^ 

El ® coffin ft & 9! 



6 



WO 98/47824 



PCT/JP98/01834 



i8 0it t£&©#7K& giggled It 5 , ^^^M^IOcdh^M 
^9|[J, t£ 3fc © # 7K M S B £ & 3 > S^M^ttcoia^M^ 
fill OBtt, *fgl3^ 2 © g « *5 5 » SteHiJ6^^©H«:ftl! 

& m -e * 3 , 

^3t^SiS^7K^©_L#^©^tS[lifn®chii^^^Hg ; &W-r-5S7K 



7 



WO 98/47824 



PCT/JP98/01834 



m i 4mt$, & 5fe <d m ?k m m g fB iz w % , m^m^mwcDm^ 
-f #i i§ m t & & 0 

mi 9mtz, it® <o iz£^TftWrztifcmRm<DKm&m3:&)iz 

1 Kfotg 

2 m^mm 

3 m7Kmm^>y 

4 n > y° v y U- — 

5 m.WtftM%5 

6 ^ m mu m ft 

8 nxmmft 

9 i££j]i§ 



8 



WO 98/47824 



PCT/JP98/01834 



1 0 7 -T > 

i i mm^rnxxm^?^ > 

l 2 ®Ii^7 -r > 

13 # X # tti 7 -f > 

1 4 MS ME til ^ < > 

15 :*y>S8£g§ 

1 6 #J*SlEjaWSi# 

1 8 mtef&MjEmm 

19 ^ U y H 

2 0 f±SJ 0 
2 1 ±t^® 
2 2 / X )V 

2 3 ^*^(D±#SIE(©^«SS1S (T3&5fci*#JJl ) 

2 4 ^?L« 



? «S7KttWJBEJBSriS:Jtn^» f£ 31 7K '14 ffi Jf fc£ , IS # M 3fc * Jf 

T&S £ £a?#7fr>ofc. ZCAgEBte, ^iZ^I&tfcDftg/^ 1 0 0 
i§CS^i|©rti^l 0 OmmW±, 3 0 Omm^i, 60 0 



9 



WO 98/47824 



PCT/JP98/01834 



£ © fan- £ BK # £ £ , ±ISPp11^gCDi<^^©-C^^„ 
ICK^«:ortg^«fiJAtf 3 5 OmmJ^±, H fC « 5 1 0 mm£A 

© ± £ , & 3te * * £ ® © & £ #T S ai t£ & ^ £ W T £ 8 * ft 
EE Jf . SfettgE^5«l«^®0»«itC*tTS3lifi£^I&^*Wr«S* 
ftHPEE»£KW"T&Sfc©T&9, J^T(CPi!!r^mi~7(7)^il 
£&<a-t3t>©T<&£o £*T, « iC "3 ^ T 1ft f 3 „ 

£T\ #fe?8g«©SS 1 ©IB13I (glWSi) t:o^TiftB^f§ 0 
C©fgl©=gete, JbizfcLfcil 9 , H^M«E*3ckt^/SfettH#© 

*»©5fc8E«©±K, &%i&m(D&Miziti-rz>m'ft&Mn&m?z> 
mfcvkwjzm sKttfc *>©t*& o > o o 

10 



WO 98/47824 



PCT/JP98/01834 



( a ) 



1 1 



WO 98/47824 



PCT/JP98/01834 



=fc Zf&WfcVt£mif2> Z. <h^T?#5. Cin^CD^*., Jfctf&.fcOC^ 
h fcO fe (Dtf&izlfr £ L .ft is, ItftfU^fUUTi 

( b ) $ 

$tCO^T«@#:Mi©^t$ iCio T^fJj-T £ CDT — HE IC 
±2/3JKT<i:&3«fc3 

3 F^SS**3~3 0mmOiBffl<Ot>(D*«fflUf>tlS. &rt>Tfc, 4 
mm^± 2 0 mm^T^S L < , i; D I? S L< tt 5 mm«± 1 5 
m m £A T T 3 . 

( c ) iimm 

Mmiz+ftuffim&fri-fziizm&i-tt^m-r&mmiz&^T, 



12 



WO 98/47824 



PCT/JP98/01834 



is^ftSui^tf &oi5. m%k. & # 5te at 4&<0 & awe , mm 
» ii ^ > & $c ^ & t* © m & ft & if £ & ffl -r § z £ t> pj tg -e & § o 

A #: . %LVt3&mWl<D3tmmm-£ \t 3 0 ~ l 0 0 O mm (Dm 

Mfr e>iil[S^-r* d <fctf<T£5. ff*L<IJ5 Omm«±, «fc o 
$?£L<«8 Omm^±, Mt3ctD^^L<«l 5 0 m m U ± T & 
9 , f©±fg(j;^JL<«6 0 Omm^T, iOlfSL<(i4 0 0 

( d ) ttm 

# , 2. 5g/cra 3 |(f*l<tt4~l 2 g/cm 3 Oil 

■ £ UP $ i± § z t & & S £ & 0 > n X h T y y° U E <D fflMtf £ c 

^ ft t> <75 ) <h a* « l fe <d tfi ft m m ^ b n § . 

( e ) un 

> n * ;b . 5=- ^ > , V )l n - O A E ^ , ^ - 7 , y'JI/H ~7, 



13 



WO 98/47824 



PCT/JP98/01834 



& 0 Mx.i£* u^mitmoim^ , xf>u7 (sus) , /uf □ 
-r , -f>zi^;u, ^ ^ > * 7t zi - ^ A&ft it:ffl n e> . 

( f ) £I$C^ 

& 1* 3fc 8E & O ;fc 41 S lz *3 3 £ Jc t> ^ X # (C mU PI it & ^ a« % 

£ n 3 , i0ff^KH3 0ti%a±6 0§i%«T, 

L<«3 5 ^i%^_h 5 0^*%^TX$)^o £ HK sfc /Jn 3 T ^ 5 

?j} iz fgmz n &m v iz&\,*T mm t£h<D&mg.miRTz> z. Erf 

S ± SB 35 «t$lJi<0~F 3£ £ LTii 

L T fe J: ^ o 



14 



WO 98/47824 



PCT/JP98/01834 



9 mizmmmm'&<nvim$:^* i^-to 

mmmfttm-D t mwmm^^iznB £ ^ fz k> lt, mi^mm^mmo 

_L SI m # (I <D 4 1 >i> £B <=> P£ L £6 #> , C © ± ^ ® CD ^ ^ (c ii ^ 

T £. o VtM \z & „ 

— f! 6 gl^ct ?>'m 7 Elte, # IS 9! CD j# tR #L 3 g fi f- & tt§ m 

fcmmftmm t ±sb t <d m & & m l rzmwmx* $> o . m 6 

3c * it. 

£ *t f# r £ £ t # ^ 0 -^(Drz®. Jtmmfa-comfcmmcDMW) 

&^*&r^B#:ttSfta*S ^jSEmfSO^KiliT-S d t & B 

Wilt, fi£*CD@;E:i£#P )£3M££f£tt-r £ d <h^Ii$tl§, d 

15 



WO 98/47824 



PCT/JP98/01834 



T^SfcO (&m* mil £ tz te#7L ^U«yK^) ^ilHii^ 

& JzZftf U <y K £ l£ iE T £ £ <h Jf §£ $ n -5 . 

±iSH#:M^5t^® <t -tffi^miEmwm t (Dm \z mjei 

CD fl 2 <D ^ B , 0 # St * «fc / £ & @ # © * *J © ;£ Jg « <D ± 
Kl-t:aB25J&3te&0&Jl&8!W-, £ £ i:I5t«I a>±gBRtf ±S5£7B3te 

z\(dw,2 <Dmm\$. Kmm<Dp^mfri^^\z±^^^^ 

3 5 0 m m ± , Il;H5 1 OmmRJi) K tele W 2ft & * . 

J£ <Z> 1*1 g fine ± # t> « <UP*>, H#tt*«5fe9EJl<&zR¥:£l«]G> 



16 



WO 98/47824 



PCT7JP98/01834 



{C7K¥^I^] K: & # S& "T 5 & fc ft 5 . fi£oX, 

*^si3i50T<6s, ^ © ft ±i , mfcMmitmm <r>±m 

«fc ZSWr 1 9 0 «fc -5 tC, KtbtfJ 0 \Z «fc o X, S&MaS^i*/! <£> 

a -14*3 «fc ^'ii^^^H^^^-r * *>ox*n«^icis^$ *i-r\ ^ 
( a ) jem 

{5 IJ1 it ^ fa ^fij T S J£ « X * 5 ft b i~ ps ^ $ n 3 «b cd x 
ft<, #J*:te:\ «^^JHS:ffl^i. cm^SrfSf^^OgtKft^S^tZ) 
J^^(ClinXLX^fiJLXt>^<, ^nb^^^cM^-g'^-ti-Xfe^^o 

^J^ffiSW-r SS*tt*¥JE»<Z)^Si4*3 «fctfgfclfrte£igft e> d <h ft 

is It S rgitj £ , ^^ftjt^X^it^Oco^Ett^^H-r^^ 
(DX& & LXft < , iift2SJB^£Wf 3S7ktt*¥ffiE<Dffi£tt*3<£ 



17 



WO 98/47824 



PCT/JP98/01834 



( b > mmm 

so <d±^ zizjfccxm&mwfcmmizmmiE nz> . kit. Kmtg 

± i& L , ft§J 0 fcj; 5^*11. <0 0r ffi 8f a* # fir 

fc*^ ^ fii < & SP*>, KJfc&omMIMP 1 0 0 0 c m 2 

EA± (Ig^l<)3 5 cmOR) <D M & \Z yft 3k &3 X tb 0 , cfc 0 iS« 
l:« 2 0 0 0 cra 2 (ig^l<)5 1 cmOR) $ e> tc 

^«Wl:«4 0 0 0 cm 2 £*± (Ig^l<]7 2 cmOR) X $> Z> „ 

Kfe&vmwmw i o o o c m 2 &m<Dm&iz, wiztt® v ^miita 
<fc s^m^is* < ®^ ioom 2 ih~f tT & z. t^m^zn 

i s ci t h & z> ) (ommiz* ni&iz&m ztizKfomm 
®^cd^# $ £ og^Tf ns at. M,{t&nzit* tttfjOK: 

<t*&:fc#$jiiWfci#e>n£SjftJg»r®»<o«gis («E*a. 1000 

cm 2 _h 1 0 0 m 2 KTOlci) K *3 V* T ii tfj IS B # jfc j£ $ n 
Z> Z t\Zt£Z> 0 

Jl # #J , KJ&J£<0 0r®8fJ&< 2 0 0 0 c m 2 ?fciBl j±W 

v (vmrnmit 5 0 cm 2 ^ ± 1 0 0 0 cm 2 * ss -e & * n <t s 

L < » J:OifSU^in0 0cm 2 a ± 5 0 0 c m 2 * #§ Tr & £ 0 
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&ft* KJfct£<Dmwm & 2 0 0 0 cm 2 &>±4 0 0 0 cm 2 *i®J| 

i±W 0 (DWiWmi* 2 0 0 cm 2 £A±2 0 0 0 cm 2 
5IiW$L<, ck 0 $F £ L V> © « , 3 0 0 cm 2 ailOOO 
cm 2 5fc T $> » S^il©lrli^4 0 0 0 cm 2 ± , 

8 0 0 0 cm 2 5fe ?jS§ (Igj}i*5lm£tTOR) ttWD <D 

WimWt 2 0 0 cm 2 ^±2 0 0 0 cm 2 ^-ffi-V $> Z> Z. t tfft £ ^ 
< s & 0 Iff & U ^ <D 3 0 0 cm 2 £l± 1 5 0 0 cm 2 * T * <5 . 

5 Jfc . KJfci£0)#rffi8t#8 0 0 0 cm 2 J^± (W.&&m 1 m$:M?L 
5R) tfcSJOCDBfrffiatfcl, 3 0 0 cm 2 J^±, 2 5 0 0 
cm 2 j|ciin?»5:t^ffJK, i;DifH^O(i4 0 0 cm 2 
U±l 5 0 0 cm 2 5fc'ffi°V$>Z)o 

tt^JDCD|fI«^5 0 cm 2 * in§ <£> J§ , tt^l 0 SKJtT 

1 1> ± jk «!» jg ^ ss: « r s fc* -e ^ ^ « n a m e> n 5 . 

£n&l>&. £fc$j 0 ©HHS£j2: < t Z> d t^tiTS — tfc 
^0(D|f®i^ 2 5 0 0 cm 2 £ j@ A £ « fcfc . tttiU D £ 1£B L fc 
iLTfe, 5^1 3U£ ?S 5M# £> n& ftflJ 0 cDtSfftCcfc 4^*^ 
^^tt^tl^^J^itcDiffSli^, 2 0 0 0 cm 2 L < 

4 0 0 0 cm 2 J^±) "X? * 5 ^ e> , — jeWlC*fifc£n5tfctfJD©»r 
mmit. 2 0 0 cm 2 H1 2 0 0 0 cm 2 J; 9 £ L 

tr> <0 fi 3 0 0 cm 2 W ± 1 5 0 0 cm 2 * SIT * 5 . 

L V> t> © a«8£ 3ft $ n £ . #0r£nfc&KPtf>»r®iafcJ:^L<&<T 

6 «fc u, ■ $ £ fc4 J ^#ifi<DE-H©W®^tt^5a.SB<©i2;iii<©i|ff®sl«fc 

fOifitLTtt, — IS! « 52 tC it ^ T 4« '6 Mifi 05^ A* it 
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( c ) iU $ 

ft^i^i^n^ AttWlctt, tttfcttD©M>7fci*Stt!" 
2 0 cm&_L3 0 0 c mKTO«ffl*51Saj{t5^*t?t5. 

#lz. <±WD<Dmt!Z3 0 cmK± 2 0 0 cm^Ttn^^" 

3 0 0 cm^i^^Mfi^lTL^^^L 
( d ) MM 

wniz-D^Tb&izmifaztir. a*. &K**m>*ns. 

ttfctt. ft, X5F>U ^ A^^n-r, f>zr*,K 5P*>, 
77> ^' AX^n-Y, <>3*;k ^ * fc « u - 
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mi o m& £z$m i nit *%ww, 2 <Dmw.\z&n z> , mwf& 
T*&z>o omtzm7k%immii&m®(DtfiM$:, mi im 

ytm^m^, m * (DfcmizfoMT zmfofi&mitmm (Dmitizmvt^ , 
o £ < z> z. z>, <DKw\z<k -?T ±.m^micmm 

m<D^itm^muK) . mm iz x \z± ^ < vc&t -s mm & 

u-dt. j:tKw^-i:a^t5ct^T't 3£iz±%&%im3tmw 
Mi$i±w Knz£~DTftm-£tLTi>z>fzisb. z. (Dm & ft® k> (D mm ft 
(Dffijjfa^&m-rzziitefci,^ ^(Dtztb. mfoMMmrf^&> — \z 
fcmisrctVTb* mtemmftmm<D±i£iz-t-ftUffim&i¥;\zfrtf 
z> z. cmizcfco, ±umm^tmmm cd*^4>& < t ^ , 

@ m as 5t * s (7) ± si ® i _l ^ ^ 5t ^ m m t <d m \z it q m m 

WIzZl D £ z. t &U < , fi^M^^-efe^i l g| 3 

^ © *g £ & £ & <£> & <£> dCD^^^^^^^^^H^IS^ 
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m^ («T, ^tf rT^^itij t^I^tS) £ t£ <D TT 

£E£lt Lt#£i|gJil> #7K^<E>i^M^£i§: i: L . <D ffi, tl £ T £ § 

( a) 

tis. f^^wtctt, m. x^yux. axtd^, -r>zi^;i/, 

^^>. is)ln-K7J** ?-?-T. z/)ln~T, 7;i/St, 

( b ) i&mm 

tfilzte. T^^«fell©il$ai 0mm^±3 0 Omm^T, J; 0 



22 



WO 98/47824 



PCT/JP98/01834 



£ L < 3 0mm^_L2 5 Omm^T, <NMC 0? £ L < 4 Omm 
( c ) 

n , L rt> t> ffijfc & «fc ft £ ir T V> S CI <h # & g T & 0 * 

^ n s © g # £ * « r s © t & n ic is ^ £ n & tr> . © <t * 

#J|fcfc£<B&tt^*t*&£#tf ^-Offi, Jiigitf, IfcSfc 

U > ^ , 5 s W £ V > A° V * > ^ , 'S U A Q y ^ , "7^"7Jft>Ay^> 

2 , ^ ;p ;n*- h* ;i/ , -r > ^ n >v z 7 -tf- H ;i/ , A — ;u+f f ;b , ^ y K 

(d) 
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3 0 mm<D$&m<Dh<Dtfim^^>tl^>ifi. ff^ L<«4mmJ^±2 0 
m m JB* T T * 9 » Hf:^iL<ii5mm^ll 5mmJ^TT-$>^o 

/Hfttt«tO¥^iag) «, i§# 5 / 1 ^± 1 / 5 UTIZTZ Z\ t 
J&*$?£b<, «k 0 iff * L < « 3 / 1 Sk± 1 / 3 $Hc£?£L< 
\Z2 / 1 &L±1 / 2 &T"C$>Z>. ±!EfegJ:b^5 / 1 iDfe^t^ 

&m&tt\t*7 $y & mftmvoifimftMmwBiiz a o &a,t l * 5 . 

ft. # fg §13 ic & s r^isj&gj ,t«tf->y;U!fegcD2F^)fflcz) ci 

( e ) gft^s 

^S%^±9 7^*%^T. # £ L < fct 3 5^a%J^±9 3 ^ 
i%^TT$§. £ Rg m W /h $ T € Z> t 5c * ® m <D Rfi P*1 /h $ < 
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ifE^^teSJfcigtCifi^i* LT & &^/^\ ilim, SfSJS 



±S2TaB^5*<»)i©«^fcoiriT, fg 1 21-11 5 11; 
fgsjfft 3 (Dmmt-3kT Z> COT, ffii[±, _tf2fg 4 0D=£B£ffl 1>T 
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&m n l t ^ m. & ± c x < & 0 m iz m w m m & m iz m * o & o 

ft (C "5 £ < iift T £ ft ^ ^ U -y KtWfBltC^nJiWf^ Rg ^4CT 

#^*«StciifTL, i^Wld^i 5 0 £ *k T 4* SBK: ft s . 

&miz#tt zm#mmftmm tTMftmoam £±&&Bftm<tom t 
cDmm*^-?mwm-c& o , m i 2 ism #e ?k ^ ji p^ & s $ co ^ £ , 

^1 3 El fci S JH 51 (g t£ © 4* flg £ 5fe * . 

<hTg|J3te*«iJB<fcop B T»ztt^ltt**ll»Wtc^i;«c:<i:ttftiri 0 Mfc, 

©raicra£i«tf«^s5wic£i;£££t>ft^. ^^m. s^5i^^ 

Ttiil 3 0K^T^fc4*fii£SJft8fTS £ 

»-«t SttHg^ft, ffi^7ti^O±#ft<i:<Z)P^jaSr«P*TSCi:^-e# 

&m±i,. mwrnm^mm ot^iz, mwtm±tff £ l < ft u^pt^ 
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m 3t m m <o ± m m t ± ^ m ft m $n m t. <d m iz m- £ l < & ^ £ & & 
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friz* *f&mmm<Dm6 (Dt&rn (i6«ii) t^^Tsiits. 

T L < tt l 0 Omm^T) £ /jx $ n if £ T - & s o 

H**»oa»c«fc*»«*i» J t-r*©K:*«ft'x?*s. laifc* 

»C, -t^^»i5fe^#fS«, S^^OF«ggdi/h$ lri«^fcgftJIWtc^ 
S^tt«tt±^^i«r^5«E/»jB t<D^«|® <fc5pfT t=: <?•& frtj^- 
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T tfe It £ RK IHJ * £ t; ^ «k -5 & Aim * ft S fe CO <=> n § o 

^f>l/X, AXfn-f, -r>n^;i/, ^^>, ^;i/n-^A 

aa: « «fc s ± at l m t i# n s ^ t s * t w ffl t * s . ' 
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izm^^nr. m*mmizm®m^znzmteM®&£tfmtemm 

tt» 3/t;i,K $r>^*^ >% ^ tlJr)A< 

IS. /t^y^A, n***, < 'J y f) A , ^-^^ 

D«JK3tl<5/>fc< £fe 1 a®&«, 

75- 9 9. 9 5 Ii%[^L T ^2e25^0. 0 511% 

*»«®Hfr»«t*«ffl^&ti*. aura, 

T t> J: . 

&iz. ^^emzrn ^ snsa^Kttfi lki, # * & g k m # 
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Hic&s n<t: admits ns. *^a^i:i;ntt"tg^i-5 o 

^nbCD51»j^?i^^^[^ihL, b £ fc ^ EE ^ £ ± # & £ <d 
mmJ^T. ci:D^^t<(i2inmK±l 0 mm^T©@ftij|^i 

tD n aiPiii, & b mi x wt m . # s * v * is fit , En jsij is is fit > ^ 
MM (COD) (Dm^$$7k&&fcmm^ & (Dizmzh-v $> z> , 

# T ^r|R $ ft T H T *> 1ft ^ 75: V> . 

mm. mm-mitii zomm^^x x com. ?km, t>^ 

ffc w 3* £ <B # * ; 7]c & M ffim tf <=> n S . 

#fi^T«, £JfcJgK*5tt3^7K. £ fc* CD gf£ ft 
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cD31»j£$jm#j(c|5£jJ:L, \Z t> fz Z> & m V ft & * M M £ ft 5 Z. 
b < (JutlbOil^) £±#tfft<h LTgf tOfctt 

©liljg^te, 51 fir 0 . 00 1~10m/sec-C ! &£c:£: **8tft S 
*U £ L < 0 . 0 0 2 m / s e c^_h5m/s e cJ^T, &\z 
£ L < 0 . 0 0 3 m / s e c£A±3m/s e c ^ T T & £ „ ffi 
7k<Z>mj&mWfr-2 ^m-S , 4#K:#*£l^ll${;:i&ALfcl,><!:#«@ft: 

m *s <z> $€ /jn £ < , ^^§H^(cffl ^ znzT&ftmQum zmitiz® 

<£>^il^te, 51 fit 0 . 0 0 1~3 0 m/ s e cT$5:t^«$ 
tl . £ L < 0 . 0 0 2m/secJ!^±2 0m/secJ^T> # 
IZft^l, < « 0 . 0 0 3 m / s e c^±l 0 m / s e cKTT*5. 

n«-&«H#tt&a>J*#€tt/h;* < , * 18 91 £ 43 s T 
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SJStHSn*. Oolite, cktf&l 

i*zk£ 0 . 3 ~ 1 2 Om/h©«5H<Di6|jlffiTaE"rtH<*:ttat©S 
Ib^JillftiClftit-f £ d £7&*T# 5. ^tK©«I5SS^0. 3m/h 

* fi5§ L & £ ^ (C «@#:M^C7)1!j^ (cd: & 

^fiLTlS5. iOff^KSl. 0ra/h^l60m/hKT. 
MfCd;D£?£L<te2. 0m/h^l3 0m/httTTJb^ o £ , 
^7>©^ig^«5 0 0 m/ h J^T L < , iOfftLtiODti, 

3 0 Om/hKTt^O, Jg £ £ 0 0F * L V> © «: 1 5 Om/hKT 

jk jis *sf <o »f ® si * o twaigrs^tei^ra^fc o o^TK^fc^^x 

# £ <Z> S igF^f £ ffi V> 5 CI <fc # T # 5 # , $E 2 0 ~ 3 0 0 Omm 
(«fcOjfF^L<ttl 0 0 m m ± 2 5 0 Omm^.T, M D £ 

b<« 3 0 0 m m W ± 2 0 0 OmraKT) OKfSl^fflUS 
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0J A f£ — lc , If&i©F^g^2 Omm*i©l^fj;, *5S^T 

0^2**2 0 ~ 3 0 Omm, «kOffSL<lil 0 OmmKT©!^ 

B& it T £ S j£ T ffi «> T T * 5 . 

fib, M j£ j£ © |*j g # , #J a. «*9 1 0 0 m m &L ± , Il:|j:3 0 0 

s^t^Eii^So c: <& & & *§ -& t* , ±ffi&mizmM}m<Dttt> 

W\ZRjfo&<DtomWj:g<fcQ. |^g*i3 5 0 m m J£A _t , StCte 
#jA-fcf Sit^sfe, *\/>K{fcft, ifi&fcTKSiB&fci* 

fcfc^^TKfiastcj? iitcffl v» bti§ ( ^ <d ei ate , s^Kfts^j: 
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iftJETTTMSr EE* SBfJETfd^Jffll IT U MJEE * ©15 

± BE I" M 5£ ^Mfc & j <h , i^K&l 0 0t~3 7 OtlciiL, 

ftfflit5*ST*5. jR^«"e©s^7K©*ieiiastt, ioo~ 

3 7 Ottf^It^SK^ «fc O L < fci, 1 
3 0 O'CJKTT**. 3 7 Ot^i^S,!:, * ift *B & i# T €r 
*fc3 0 O'C^ilCftSt, SKffl £ «J#T £ 86 ©EE* 
^IKK/iD, *<D fctb<D&ffiH if n x h&W 

L < ffi < -d < . --ft % l 0 Ot^ittt^ ffllll^l b < f£TT 

* S J5S «? tc ^ f S tK O ^ Pfl « 0 . 1 h r - ' - 1 0 h r " 1 
■it -5 Z\ £ 7&t$?£ U(a 0 £|BJ5$Sfa*0. 1 h r''*SST(i, #E7k© 

h r-'§jgA5t«lia*^ISTL, £f £ L < & ^ 0 £ 0 £ L 
^Klltt 0 . 3 h r - '£*±, 5 h r "'KTT^Ii, 
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sit, nmm zmw t^zzw m w&s\zm.w? 
mmm 1 cm 4 <Dmw) 

5 0 0 ^^1^7X^31 bfco 

?>ttiT, f tl^nolitt^T i O2 : P t &|?T 9 9 : 1 . 0 
T & o & . £ , SEH#ftkJ£©J£#«:, S@4mm0XS$7mm 
CD^l/^h^T&ofc ( ¥ *£) ^ 8 . 1mm) . d CD @ M *g £ > 
3 0 0mm, S£ 8 0 0 0 mm^RI^OK^iC 5 0 0 U y 
h;i/3*J5«t Lfc. fLT^IftSWMlOil:, Eg 6 mm. fi 
£ 5 ~ 8 m m ( ¥ #=7 £ 6 . 5mm) Oflt^CSUSS^l/y h 
(¥^^^8. 5mm) £ ffi $ 1 5 0 mmjtm b . d <D^\ 

U y h © Jfc fi fit , I57.9g/cm 3 £ PIC ^ 4 3 % T: & o 

KHfrttjft^JKSOT^t), ±IHtlRlCSUSi!^l/y 
h^il^^[S]-e 1 0 0mm^«tfc o mfoMmftmm <DT \Z 

^c«lfcSUSS^U7 MS » S JftiS * \Z aZW £ frlfc ^ »J H is 

S^tK^J&tJ? >y 3 X 1 m 3 / h r cOoftMT^EE L . 7 w — K 
3»3<!iftS 2 T K IS Bifida* 2 5 0 "C £ & -5 «fc 5 {CAW AXIS 
M# 8 TWISS LI, KJftJfc 1 ©j£«fc D#S&L;fc. BSat^ff 

0 2 /COD (Cr) (^fl+OKma/'ffc^WSlJflM^S) 

= 1. 5 <Dm& ttez &o izm&m^ 2 (D^mfr zm&L . 

9 x^^iL^m, m^^^6§§ 5 -ef5.m&mmm i^fc mm^ 
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nyvu-^ (PC) feet QJ±Ji*&ilti LTJZtimfflft 7 £f£»j£ 

z (d mizLT mm l fcmmrnz . tommmm?^ > 1 4^e,^mL 

7c 0 mmmi&m <D Kfotg X Q J£tl (PI) «, 7 2 k g / c m 2 G 

t&miZ&VltmfrlZ. COD ( C r ) ^43g/iJ 7 hJk p H 
3. 7T£o7c<D{C*fL, 5 0 0 milt f> ^fc 
COD (Cr) 0. 3g/iJ>;hiK pH5. 6 T & o 7c „ £ 7c , 
5 0 0 B3ra&a>EJSJ£APJBE# (PI) fcfc, 7 2 k g/cm 2 GT 

f IT 5 0 0 Hf a 1IILfei. $aS£f?iLL> EJS*£G>±8B£|JB 
7c„ ^"O^m, 5 c mOtt^Mmm^ tltzc £7c, @#)§«2:^JS 

^ £ n & & o tc o 

J±H&0!| 1 

TflHSLfc. ^S^^^cos^l^AP/E^ (PI) \t. 72kg/ 
cm 2 G 7? & -3 7c „ 

5 0 0I^IBI«C^6nfc^S?8Ea)j|fimt±, COD (Cr) 0. 7 
g/'i'^ik pH5. 5 T & 7c „ Sfe5 0 0 SflltWS^f A 
□ JEE :*7 (PI) «74kg/cm 2 G tc 2; T ± # L 7c 0 

^LT 5 0 0 ^r B miUfci, MSSrffltL. K Jft J£ <& _bg& £ M 
»LTH#MJI£®fcfc|i$Si$£il85£L&. IftMi^to 
i^fcftl^ ¥^^3 1 cm©ai?*ii*Snfc. £ 7c , 
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f*|{CiK£3it@2 9 6mm, M£ 5 0 Omm©RM^©S US1§ 
S§T, RI^TSti, SUSSifflT^S) X~&Z>o f LliSU 

13 0ramj(S«Lfc. &3H3i&l«#<Z>KJ&J£AnJE27 (PI) 
7 2 k g / c m 2 G-Cfeofe 0 

5 o o mmm\z'& bn^Mito^^ji, cod (cr) o. 7 

g/'Jyhik pH5. 5T$^f;. * f; 5 0 0 ^ff B 1I©S^^A 
UEEil (PI) te74kg/cm 2 G{C^T±#Lfe 0 

mmrn 3 (ig 1 o^s) 

0. 3m 3 /hr.tL, d n iz £fi±T £ ^ © mm M t> M * L d £ 
9&mmtthm(DKfomAnEEtl (PI) te, 7 1 k g/ c m 2 GT 

$) -D fz a 
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a&3K#Lfc#*tt % COD (C r ) 3 9 g / ij 7 K ;u , pH 
3. 7^»,ft0^ Li 5 o OB*ra«lc»sn&fcgtt©»*tt. 
C OD (C r ) *J0 . lg/ij.; p H 5 . 7 T * r> fc . Sfc 

5 0 OftlWftOEfci&APffia (PI)«7lkg/cm 2 GT^ 

fc. 4cm©ttimstlt. Htt*«*£jfc 

tb&M 2 

fflaWttB9©KJ6*APEE* (PI) tt, 7 l k g / c m 2 g° 

5 0 OI$ra«K:»sn&ffl3tt0»*tt, COD (Cr) 0. 3 

□ £EA (PI) tt73kg/cm' Gfc£T?±#Lfc. 
*^ 5 0 0 «fMftlLfc ftt MIWU £**©±«*»| 



^ M 0iJ 4 ( il 4 ^ B ) 

HM#J 1 iPl^CD^&T^ff- 5 0 0 Bf^^LS Lfc. 
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fe^'T i 0 2 :Zr0 2 : PdIlT 4 9. 5:49. 5:1. 0 
~C&~d fz a &fzMW\Z. H f§ 2 . 5mm*xS$5mm(D^Uyh 
WTftofe (^±^^@5. 6mm) . Si6 0 0 

mm, S$ 7 0 0 0 mmORftS^fC 1 . 5m 3 %mL>tz<, 

lt d <D&itmmftixm<D ±iz* w-^imm (^f^&s) smmo^ 

«OSUSS#-J^il$*|S]T 2 5 0 mm3fe«lf;„ t£?t^#J<£> 
It S « ffi 7 . 9 g / c m 3 T^O, gmmiZ 3 9 % X & -z> tz . & *5 , 
i@#i!i^«l0Tl:fe, ±IE<i:I^USUSl#-;i/^il$^|p] 
Tl 0 0mm?ciLf: o £ , @ ^ 25 £ S CD T 3fc £ L S U 
SS^-JHt SJfciSrflcKHSftfc^U y K * s fc * 

^^ffiOJtlcas* fit, R^Uy H©T»T»5S^«<D 

He as ten, T^bHitz, mjLz^-t&ftt&iRZi&jL&m'T&ftmffi. 
m ic & ih :fc «fc 2f u «y £&5@5ti£«'jEE^fS!0>flP£ pizmm u 

^7KO#fc,^S« 2 . 3 m 3 / h r , ^ft©^*&«ttO 2 / COD 

(cr) =1. 2 (Dm & ttezmizh . KJt^omm^m.^ 2 6 o 

7 7 k g / c m 2 GTrafe o fz* 

m m \Z m L Tz m ?K « > COD ( C r ) ^38g/>J»;Hk p H 
7 . 2 T & o Tz <D \Z *f b , 5 0 0 B# JSl '& C t# £ ft fc & H 8c <D * fct , 
COD ( C r ) 0 . 8g/U7hJk p H 6 . 3 ~C $> -d fz 0 £ fc , 
5 0 0 SIF^W5l£;fAPE^ (PI) fct , 7 7 kg/cm 2 Gt 

^ O fee 
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3 ft & >&> o & . 
Jttfcfcl 3 

^^^^ (P I) tt. 7 7 kg/ cm* GTfcofc. 

*, 3 7 0*Mttfc£fc*AnjE:& (PI) # 8 0 k g 

W5 (^6©gf) 



mftom^zro, : Fe 2 Oa : R uifT , 

5 : 1 9 - s : i . oTSojt. jfc, mm^mm<Dm^it, 

*«2. 5mm<i» xfi£ 5mm©^U> y (?J3ftg * 

5- 6mm) . ZvmfcMM*. 112 6^ 523000mm 
Cn ^ K ** tl - OU-^^Lfc. flT:. TO I 

5* lm©ntt«SUS«3»L#«r5te«ELfc. ft. BfMUKtt. ^ g 
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v K£<fctf&iiHa»SftS^#M<&±K:3fc«{Lfc. 

m*mjfemiZ 2 . 0U7 h)U/ h r , ffii^MlttO. /COD 
(C r ) = 2 . 0 © f ij £ ft £ *H IZ L. Kfomm&mtf 2 5 Oti 
ft StlMzMS L£ 0 5a31^^H#OJKj^^APffi^ (PI) te, 7 5 
kg/cm 2 GT&ofco 

M S tC m b & $ ?K U . COD ( C r ) A? 2 4 g / U v Y )l , p H 
10. 4 T * o 1t <D IZ M V * 5 0 0 m m '& \Z ft <=> ft Tz M S <D & 
fct , COD (Cr) 0. 6g/'J7hJk pH8. 7TSofc, £ 
£ 5 0 0 B# M & © £ Jfclg A □ EE # (PI) , 7 5 k g / c m 2 G 

lx 5 0 0 mmmm vtt&* mm&&±v. Kmm(D±.&&m 

^(DM^s 5 c m© i£|$ ft7to £ , @ # tt *B £ K Jfc J£ j&> 

ft ft ^ O o 

iti£#ij 4 

5 £ PIUII^frTlIbfCo 4fflHKJS&l5©£j£gFAnEEa 
(PI) . 7 5 k g / c m 2 GTfeot. 
5 0 0 ^rra^t#e>tl/tfflSIK<Z)*g*tt» COD (Cr) 0. 7 

i/'j-yhJk pH8. 8 t * o . * , 5 0 0 mmw:<D Kfom 

An mi) (PI) , 7 5 k g / c m 2 GXfo^fz. 

* bx 5 0 0 mmmm ltc^, ass^^iti/. 
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mmm6 (i4©gi) 

^^SttlKT, f nwitit^T i 0 2 : Mn0 2 g| ^ T 9 5 
: 5-C*9fc. &ftWft\$* 5 mm d> x 7 mmO^U y h 

t»c-e^o7t (¥^^^8. 6mm) . f bt, C © @ £ S Jft 

miz 3 o u y bjijtm istz, mmiz&mi,fcE.fo%<Dmmt* 

6. 0 m<DHffiM<Dfcfom-V& 0 » (*jS9 2mmT£>o 7c 0 fix, 
^<D@^ttj®5fe*ScD_b^, 1 2ram0J|tt 

OyJl/3Z7l^- ;U £ iii £ # ft 7? 5 0 mm^il/:, Z\(D^m^) 
<£> J± S 5 . 5 g / c m 3 7? * 0 » ^^$«4 0 

^m<D^mit, > 1 o £ o isnx < ss^tk*. ^ 

*ft*&#>^3 Srfflt^T 3 0 'J ■> h)U/h r © gKST b fc^, 

fc. :*y>IS£« 1 5 £cfcoT£l«Lfc*y>^W#:* < * 

V>Igl 0 0 g/m 3 ) £#*aftSIHi!S#16K: < fc9, 0. 7 1 
Nm 3 X h (DfiUmizmffi L . SlSiSlOJic.kOiJ&Ufc. 

9& m \Z #fc L 7c m 7K , COD ( C r ) i«7 2 Omg/iJ y 
pH7. 6 7? & 7c <7) fC #t L » 5 0 0 P# K ffi- b *l 7c #L H tK © 
* , COD (Cr) 6 0 m g / U y h ;U T , pH4. 3 T & o 7c. . 

^LT5 0 O^MJail/feS, § £ f? it L , S^^O±SP*W 

J^Ljfc. f ©^1, 3cm«lt^^ll$nfc. £7c, H{*:ftil$££ 
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iz m & £ n & & o o 

Jt&fll 5 

5 0 0 mm'&lZ'& b tl 7t S 7K (7) ^ m « C OD (Cr) 7 5mg 
/'JyhJK, p H 4 . 4 T- $> -o tz . 

T mfcMM <Di£&Wit£ &m7ELtz a -^(D^M. 2 1 cm(Dtt.V% 

mmm 7 cig 5 cd^s) 

IlitSI-Iiiftjiillgl^^ffll, -ffB^^TT 8 0 0 0 

f nftlOiitb^T i 0 2 :PtlI-e99: 1. 0 
T'&ofco mfzl&WLlt, Ig4mmd)Xg$7mmro^l/-;HjtT 
£> o ?c (¥i^ig8. 1mm) . (glOOOmm, 
ft£ 7 0 0 0 mm©RitIfSil:4m 3 ^«Lfc o f btiifttt 
M3tmm<D±\z, ItOSUSS^-^ (I^SI8rani) £ Hi £ 
J|S]T 3 5 0 mm^«Lfc. KS U S »3j?~;v©JtItt, 7 . 9 
g/cm 3 T&D, ^fflC^W: 4 3 o . & , t£ @ M ?fe 

mm<DTlZ$>, ±ISdi[RlL;sUSgi^-;U^S$^|^Tl 0 0mm 
5c^ Lfzo 

^ 7c > £ Jfo Jg <D ± gMc , mi 6 it^tct I: S U S S^-Jl- 
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sattgjo^Kttjfc. mi±® v (DmmjjfiKDm-z it i o o c m -e & d . 
m& b mfof&micmmmiz 6 5c m#AU;. 

ffiI©5Stt. #7k£fcjj& ^ -f > 1 0 <£ 0 it b tit < 5j*zK Sr, ^ 
7K^^^>^3 T 8 m 3 / h r <Z> 8fEST?#JE L . 7 ^ - K Lfc^. 
®<3Z&%5 2 TKJSJSO&HifiSa* 2 5 0 *C <!: * «k 3 l:/H A 

0 2 /COD (Cr) ($1^ ^Kasa/ffc^WBiaiS**) = 

1. 2 £> f!l ^ £ ■& 5 «k -5 K:&3£ftS§ 2 co^Sfi^ 6 #US b , M # 7K f~ 

^al/c 0 s^Bi^^sbfeiiasjstt, v&mm? < > 1 2 £ ^ t , 

?££PS§9 "C^SPL^^ 5 T&*£#»|&#l3gL£. 

BtS5t*5ViTtt» *&®=!>hn — 7 (LC) {Cj:0^®^:^tBL 
Tffiffi*iJffll#6Sf^i!i$1i , T--3t©aS®$«j$-rs<i:<i:fetC, EE ft 
n>hn — 5 (PC) [zd: <0 J£tj SrMtU b T EE * ftflfll # 7 SflsftS 
i±T 7 0 k g / c m 2 G CD EE ft £ ? 3 =k "5 lz & ft L . fix 

A □ EE ft (PI) . 7 2 k g / c m 2 G T £> o 7c 0 

M g iz L fz W 7K . COD ( C r ) 3 6 g / U y h ;i/ , p H 

4. o-r&ofccDic^L, 8 0 0 omm&\z&e>tuzmmm<D&%: 

fct . COD (Cr) 0. 2g/'J7hJk pH5. 9 T & o 7c . * 
fc8 0 0 O^HSI©Sffi«XPffi* (PI) {17 2 kg/cm 2 G 

^ it 8 0 0 0 mm&m hit®., n^^iti, &mm<D ±.w>* 

W»LTSUS8#-JKoaPiifi!$*aj^Lfc. ^<7}£SJH, 

K L fc iS Rff T? 3 4 cm©i£|$ ¥±£JT2 2 c m CD it P$ 



46 



WO 98/47824 



PCT/JP98/01834 



filt-r, S USfiiit^'J y KA^JiSBSiffBEfaoafttt 

*6 «k tXBfc & L T H o 
^ISS^J8 (^4<D^«) 

tt *B D £ IS & ^ 0 & , 7 <b|Slil(D^^T8 0 0 0 

8 0 0 0 ^F B 1ii:|#bnfcllI©ISKiCOD ( C r ) 0. 3 
g / U y h ;i/ . pH5. 8TSofc. ^fc 8 0 0 0 ^f B 1i©gfS;i 
A □ ffi 2» (PI) . 7 2 kg/cm 2 GT^ofc. 

^LT 8 0 0 0fi§Mll/tt, ^l^ffil, ,£J&J#<73±3B£ 
itLTSUSH#-;K?)lt^il$^i^Lfe. f SUS 

iiM 9 (m i osi). 

1 £ 1*1 fC fh 8 0 0 0 NFra^LS L fc. 
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«=>& Z>Mm-Z. ftlfnctfiltitT i O 2 : P tlIt-99. 6 
: 0. 4TT£o7Co ££:J£tKte> Ii5mmd) X g $ 7mmO^U 
y (¥-i%%LU8 . 6mm) . d <Z} fcfe j& £ , 1S8 0 0 

mm, fi £ 1 0 0 0 OmmCRf f I«f f; 3 . 6m 3 3t ^ L o 

mfemmfc. Kfom* izmwz titz>f v v y 

WM(D±lz^m Lit. f LT> U y FOT^TS 5 

;U (¥^St8mm) ^ il^J 2 5 0 mm^illfc. ISUS 
8S j# — JKD Jfc fi « , #9 7. 9 g / c m 3 T & D , 2£ P£ ^ « 3 9 % T 

$>o7t. sfe, mfammjtmm ±%$(d s u s s^ — )\,<d±iz\z. m 

m 7K CD ffcf& 1 . 8m 3 X h r , M$gltt02 /COD 

(cr) =1. loa^t&sascL, Kf&me>MLftm.m.& 2 4 0 

TCch&SlSMC&SU/L. 8t3K§*SBS<0SJ£8FAPffi2j (P I ) te, 
6 0 kg/cm 2 GT&ofc. 

#1 3g lc m L it ^ fcfc . COD ( C r ) ^33g/'Jyh;k p H 
8 . 2T*-3&Ol:^L, 8 0 0 0 B# H & tC t# £ tl Ac £L g ffi CO H 

» COD (Cr) 0. 3 g / U v h ;K pH7. 2Tfi?fc. * 
fc8 0 0 OI^ISl^OgiSJSAPff* (PI) « , 6 1 k g / c m 2 
G T & o . 

lt 8 0 0 0 mmmm Lfcm. ii^^jti, £*&is<B±gB£ 

l&lTSUSl^-^oa^il^^itLfcc ^(D^^2 6cm 

$*mm 10 (12 (Dmw) 
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7 5 cmJfALfc. 

8 o o ottzm&izftioniz&mmommtecoD (c r ) o. 3 

g/'J7 hJk pH7. 2 T & o 7c => &tt* 8 0 0 om PI & £> £ j£ 
A □ JE * (PI) . 6 1 kg/cm 2 GT^ofco 

•€-<0^*» * fcfctP? bfcSSrf 2 9 c m©ap|^I«$tl, sp^lr 
2 1 c mC0jSt|S|3&««SE$ tlfz. & ft * H#tt^*S^«fd^ e> tfe# m 

mm<D±izQmfe < mm Lfzuftit, mmm 9 i^cn^fr-ei 
life. 
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Mmm 11 (m 5 <nmm) 

^n^n©a«jt3&«T io, Mno 2 ii T9 5 

ttTfcofc (¥i§tg8. 6mm) . ^ LT C (OHfrttlKSS^flf 
l:im3 5te*Lfc. &Sfc*fflLfcEfc*r©»tttt % ^ $6 . 0m 
©R«JS©EJS*T*tK ftS 5 0 0 mmT^fc, ftT) 
SMi^lOll:, ¥J*itS (^^^g) i2raraO8«0j;' 
^3-7«#-;p*iafS^^ T 2 5 Omm^Lt 
Jtfifctft 5 . 5 g/ c m 3 0 , ^SR^«4 0 % H' $> -d tz a fc & , 

KBticftfegftttAaTlCb. ± IB 4: H C ;m -7g^-;^g$ * 
yjftT* 10 0 ramjfil L fc„ 

-^tH#tt«©±«*Sil[*rfil5c»2 5 cmRHi!4Ei»lt 

asussftaosKftfc. Kttwo ©mioses tt7 5 cm 

100g/m 3 ) ^^^sitlii^ieCio, 24Nm ] /ho 
®S»CftLfc#*tt, COD (C r) #5 8 Omg/U „ h 
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pH7. 4T$>ofe©(C^b l 5 0 0B#f^{C#£nfcM3l7]<CD|g 
* « , COD (Cr) 4 0mg/'J7h^T, pH4. 7 T * o It . 

& t T v ;u n - y $g # — ;kd *t P$ A £ * fflj ^ L . © ^ JH , « fc 
«tKLfc«m"Cl 9 c m <Z5 it 1$ & £ n , 3 c m tf) it 

1 2 ( 4 CD =g fi ) 

5 0 0 Nf|Bl^l:t#SnfcJ!iI*O*S*ttCOD (Cr) 5 0mg 
/ l J y b JIT* . p H 4 . 7T*ot. 

yj^iTSI-J^tltttliL, @ #: M CD 7£ 

J±fe#j 8 
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mmmi 3 cm 4 <Dmw) 

m 3 miz^Tm^mit^mmm^mm u, Tmmft-c&nt 5 0 0 

iltStC^ffl LfeSJES^tt, |g 3 0 0 mm, S^OOOmm© 
RffitfcT. a£^J&igJg<D £11 it flftg 2 0 mm, 1^300 

mm(D/X;H 5 *ttBTCri5t>©T*ofc. S fz. > £ i* 0 T SB K 

, £A^4 0 OmmOtil:, 6 ^ yaOS US8^8I ( ** g 
0. 8 mm. git 3. 4 3 mm) <t ® £ <D ffiS £ 3£ X 5 

^t- g 6 m m , ^|5mra, fiS 6mmCR6«oSUSfi7yt'J 
>^ (fi^gg8. 5mm) £ ifi £ 2; ft T 1 0 OmmS^Lfc, £ 

t U >^#S<Z)±lC@#:ftft8E£;fciaL7t. - CD @ #: M , 

Kft:#i, Mtffc:e&£^trttJ£T, g-ric^cofifi; it « , Ti0 2 : 

ZrO, :PtIIt'4 9. 8:49. 8:0. 4 t*^fc 0 )g« 
mm) 0 d(DM^5 0 0 U «/ h;i/<£Rjfoi£K:a59ELfc. 

- ;kb it s « #?j 7 . 9 g /cm 3 t&d, # - juft&m <d £ m. m it 

3T2m 3 / h r «^iT#E7^ - K 
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$& 7 -f > 1 lcfcOS^m^ mifc b , =1 > !7° U >y +h- 4 T#JE t fz'& , 
0 2 /COD (Cr) (^M^^^^a/fk^W^m^^M) = 

1. 2 otij^ t cfc 5 icf&Sf&g 2 cd^w^ e. l , &fr\zm 

Alfc. jSSBHfc&Jl L fcfl&Sifcfct. MJM^^-f > 1 2 SIT, 

S5tc*5^iTtt, mmnyba — 7 (lc) laoiis^mLT 

!SI*!llP^6$^ft$tT-£©«jS*«j#t5i:tt,|; > EE 73 3 
>hD-7 (PC) lC«fcOJBE^jS:tfettlL/TEE*«iJfflI#7*f^lb$i*- 
T7 5kg/cm 2 G (D&tl «fc "5 KHSfls L fc , #LSi£te, 

5as^s^t±i^-r>i 4 a> 5 sis m l ?t . «isibs&i^©s^«apje* 

(PI) , 7 7 k g / c m 2 Gt*t)fc. 
± sE 5a S V Tc m 7k « , COD ( C r ) 7 g/Uy hJk 

ph5. 8 tfeofcoc^u, 5 0 0 mm'&iz&znrz&wmte, 

COD (Cr) 0. 7g/'JyhJk pH6. 9T*ofc. £ 7c , 
5 0 0 B#fym<Z)£Jfoig A PEE 73 (PI) tt. 7 7 kg/ cm 2 GT 

2£ it it m tb <b ft U o 7c „ 

n «y 1 4 (i3©gi) 

T8E©&#J!afl>W:ISi60tJl 3£l«ICgB£ffl^, I*! 8* cq M S & T 

-ir st 5 0 0 Pt ra^TK^a utco 

K Jtm iz it , ifti^ij*; h'^5*5jj$l0±l:lg8mm© 

^Ttmm (Dammit m 4 o^*%t&o7c 0 h tc: , isusi^- 
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C/t7y^7AS^trfl!«7?, §fi£^©HttttT i 0 2 :Zr0 2 
: P d»*T4 9. 5:4 9. 5:1. 0 T? * o fc . mXtoJime 

(DMMS 0 0 U y MI/£Efcl|fK:5fei*L&. S#:^^5fe^g(D±{c 

StTKttttSO. 25m 3 /hr 1 O./COD 
(Cr) = l. 5tl, SfSf ©ilgg^i 6 0"CT, 
J±*n>ho-^ (PC) CDBE^^9. Okg/cm 2 Gt^^i 
"5 IC Lfc. MM&B^^jfcigAniE^ (PI) 9 . 8kg/ 

cm 2 GT^ofc. 

±EfflaK:«Lfc»7ktt, COD (C r ) #2 5 g/U y h ;K 
PHI 3. 6t*ofe©II^L, 5 0 O^r^tiCflbtlfclltH. 
COD (Cr) 1. lg/iJ»;hjK p H 1 2 . 8 T & „ £ , 
5 0 OBfrU OS^ilAPE^ (PI) a. 9. 8 k g/cm 2 G 

»l-T^^iE<O-SBS:flJi0^L, S U S « # - ;p £ # 0 ttS L ft . 
<^^m, S U S «#-;P3fe9t® RSI 

Jt#0J 9 

&3IHam<&Kfc*APEE* (PI) 9. 8kg/cm 2 GT 
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& r> fz o 

5 o o mis\&\z& nrzigmmit, cod (cr) i. 2g/u 

y h p H 1 2 . 8T^ot. £ £: , SOOPfPBl^CDSJftjgAP 
EE ^7 (PI) HI 0. 2 k g / c m 2 Gti&ot. 

^e- © # a* * <mnv, $ e>»c^j$ffia>s±K:Bi£i&4 o omm 

mmmi 5 (i4©gi) 

^J£#y i 3tn«c*s-e^ifT5 o o ^ras^TKffls L/fe. 

#L3KH£/BLfcSJiS*gte, S:^ 6 0 Omm, 7 0 0 Omm0 

ttW^^ft, ;5/£i£cDTHB(Cte, H^b 8 0 OmmCOfif t:, 
6 j* y z/ =l. (D S U S M&m (ilO. 8mm, @Ht 3. 43m 

ffi SUt T & . £ jt , 1^6 7 0 OmmiDfill:, 1 5 m m CD 
7fl|ft5SUS«#?Lfil 9 ^f£ttT & £ 0 H CD^J#&CD_k 

fSjT 1 5 0 mmS*L-fc. £ CO # - ;U3t Si B <D £ Rg ^ « ffi 4 0 
% T $> o & c 
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*tf««T. ^^©fiJtli, T i O 2 : F e ,0, : Ru|^ 
2 9 - 5 : 6 9 - 5:1. Otfeot. I|3mmXS$ 
5mm©^«, htt-r&^fc (^ ffig5 . 8mm) o CCDM5S 
1- 5 m 3 L^ Co 

Rtt^SUSS^.^ MSi8. 5mm) £ = 2^-^ 
2 5 Oram** Lit. Z <D y b (?) ttMltto 7 . 9 g/cm 3 T 

»*©i|&itt3mVh ri *^^itt0 2 /COD (Cr) 
= 1. 0 5 OT Ci ^ 20ori: 

^^ l:30k g/cm 2 G«ffi;>j£^L^oML7t 0 ftLSm 

(Pi) 32kg/cm'Gl:^f- 
4B3fcttL&ife*tt, COD (Cr) i!2 2g/.j, h ; k pH 

COD (Cr) 0. 2g/ij^jp ( P H12. 3 T? * o & . £ fc , 
5 0 0 a qb^ (Pi) ^ 3 2 k g/crn'OT* 

it & #J l o 

B#*tt5fe**©±;fe < fcaeTfcSUS«^U y h * «fc S U S « 

i:@MK«|o±t:susi^^,j „ Sft SB*** 
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f ADE* (PI) , 3 2kg/cm 2 GT&o/t 0 

#tii £ *l> j^Jfoig A a&tS^m 10 0 BtW^fC 3 6 k g / c m 2 G £ 
Tr ± # b 7c #k Mi^ffjhlfeo S^t§(7)T^^^^LT#?Lm 

Kffii£TBBa>H#tt*&te» <Z) 7& & # /h 2 < b , M££ 
J«rt> 6 ± lw JSS $ & 6 0 OmmSTC@#j»I^«Il;lt H-ffc®! 

mmm 1 6 cm 3 ©gie) 

T 5 0 0 H^tK^S Lfe. 

Jail:iffllfcSf&i|®f tttt. ESS 6. 0 mCDRjfJ^cDRjfcJ* 
D , 1*1 & 9 2 m m T & o , £ » JK Jft ig £E © + <fr IC W: £E 7k *5 
cklX^- */>^^13 7.<DWk1&m =7< > (^§6 mm) j&*£^fc„ ^ co 
JE Jfc JS Jfc £ , 6^^a0SUSi^| (IftgO. 8mm, g 0g 
# 3 . 4 3mm) £ & # , Z. <D £'ffl<D ±\Z , ( ¥ i$ & g ) 

Z\ CO # - ;U 5t * S ©^BR^«*5 4 0^»%T&^Zio 

Mn0 2 7 : 3T^ofc. J£tfctell:@4mmxg2 6mm 

(¥±3^@7. 2mm) . ^©jtt!|3 0 >J y 
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i 5l:j:,T«Uct-/>tf^ (*l/>* 
& 1 0 0 g/m 3 ) Xftftmffift 2 1 fc<£ 0 , 0. 2 6NmV 
h © M tc n gfs L , Kfojg l cDjgj; 0 i y f Zo 

9&mizmL1±»*to. COD (C r) *t 4 9 Omg/U «, 
PH6. Sn^ftOKSL, 5 0 0*ra«fc»S*lfc4fl3*tt, 
COD (Cr) 25mg/ij,hJHr 1 pH5. 9T^t 

It&M 1 l 

5 0 0 ^r B 1^(Cf#bnfe^S7jcO|g^«cOD (Cr) 3 0mg 
/•J v b)lT*. pH5. 
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(±£B^fl^«^Ji) ^itm^o-p, H#ftfe*£3s«EJiK:i5tt 

35 I' @ #tt & <7) £ S m \Z t> Tz o T Hi m T # 3 <0 Tr , tK * # ft 
(2) ^jfetClt^, & CD git* < TZ> Z. 

^ii^iSfe^li^T^, ^fc^XcftM^ii-r d t \z J; 0 , MI 
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<#*SSaiT5Iidt'Ct5. 

^ (5) ^{c*%Hj^g fJ , mss (i) ~ (3) iz^rmm*v® 

ioT*»CKll:»i$hT^50T?, # K HI <0 ft R g Jg £ 
(1) /Xik *&tt*?LSL, < tt^JL.©** 

W f IJ «t ft 5 0 
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ns cot, tk**t# s tztf&i — izmfommizmm tzmm^r & z. 
t a« t # 5 . c n j: o #mk co m g g& m & ft ± u , 5a s g& # * 

(4) EMC* 52 ±85 (1) ~ (3) lc *g 5 ft @ ,6 a* 

^miz^yjjizmmx^ . ^izm^mmo^^r . mm^m^s x&m 

*SB93fg 4 <7>gB»C«fcn«, @#M8g3fc*Jl co±t::te±g& 
±f2m 1 Ogf l:«t 0 f# btl^ilO^/i f,f , fg 3 CO 

So 

^M^5S^SC0±^^DC±BS5fe*#lS^Sittt^ 0 CioT^t© 
K M £ # ^ £ ft <fc & o T V> 5 © T , ±fcfcLfcSl~£l4©g 

■ l:<fcoTft5n5a*^±Ttien5 4 ST, # S W ffl X % £ o 
*5£W<Dm 6 CO B d «fc ft te\ @#:B«3fc*Jf CO±(C> lt5S*S 

o&mizMTzmft&mm&mTzwEEm (±m^wt%mmm) * 

iILT^§(DT, Hfrtt«3te«t»©±3fe®*«tt»-r §^ Z&ikls 
Tfe, ^GO^fcfcii^ LTjitl^ «M#&Jt&, @#:M^C03l 
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